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(54) PROCESS FOR THE MANUFACTURE OF INDOLE 
DERIVATIVES 



(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, Imperial Chemi- 
cal House, Millbank, London SW1P 3JF, a 
British Company, do hereby declare the inven- 
5 tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to a process for the 

10 manufacture of indole derivatives and more 
particularly it relates to a process for the 
manufacture of new l-heterocyclic-indol-3-yl 
carboxylic acids, described and claimed in 
our cognate application No. 51086/71, No. 

15 18116/72 and No. 30767/72 (Serial No. 
1,356,834), which possess anti-inflammatory, 
analgesic and antipyretic activity. 

According to the invention there is pro- 
vided a process for the manufacture of com- 

20 pounds of the formula: — 



~CO 0 H 



Ch 3 



wherein R 1 stands for a quinazolin-4-yl radi- 
cal which may optionally bear a Ci—s-aikyl, 
Q_,-alkylthio or halogen substituent, and R 2 

25 and R 3 , which may be the same or different, 
stand for hydrogen or a methyl radical, and 
R 4 stands for hydrogen or a Ci_ s ~alkoxy or 
Ci_ 5 -alkyl radical, and pharmaceutically-ac- 
ceptable salts thereof, which comprises react- 

30 ing a compound of the formula: — 



■-ex 



MH- N=C - CH^C R a R 3 CO x H 



wherein R 2 , R 3 and R 4 have the meanings 
stated above, with a compound of the formula 
R*Y, wherein R 1 has the meaning stated above 
and Y stands for a leaving group, for example 35 
a chlorine, bromine or iodine atom, so as to 
give a compound of the formula: — 



X/^NR . N=C.C 



CH^CR a P?CO^H 



HI 



wherein R 1 , R 2 , R 3 and R 4 have the meanings 
stated above, or a salt thereof, and then ring- 40 
closing the said compound of the formula III, 
or a salt thereof, so as to give the appropriate 
carboxylic acid of the formula I, which, if 
desired, is converted into a pharmaceutically- 
acceptable salt by known means. 45 

The substituent which may optionally be 
present in the heterocyclic radical R 1 may, 
for example, be selected from methyl, ethyl, 
propyl, methylthio, fluoro, chloro and bromo 
substituents. A suitable value for R 4 is, for 50 
example, hydrogen or a methoxy, ethoxy, pro- 
poxy, methyl, ethyl, propyl or butyl radical. 

Salts of the compounds of the formula III 
which are suitable for use in the second stage 
of the process are acid-addition salts, for ex- 55 
ample a hydrochloride. 

Suitable salts which may be obtained as pro- 
ducts of the process of this invention are salts 
in which the anion is derived from a com- 
pound of the formula I and the cation is a 60 
pharmaceutically-acceptable cation, for ex- 
ample an alkali metal salt, alkaline earth metal 
salt, aluminium salt or ammonium salt, or a 
salt with a pharmaceutically-acceptable organic 
base, for example triethanolamine. 65 

Compounds which are obtainable according 
to the process of this invention are, for ex- 
ample, 1 - (7 - chloroquinazolin - 4 - yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetic 
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acid, 1 (7 - chloroquinazolin - 4 - yl) - 2,5- 
dimethylindol - 3 - ylacetic acid, 2 - methyl- 
1 - (2 - methylquinazolin - 4 - yl)indol - 3- 
ylacetic acid, 2 - methyl - 1 - (quinazolin- 
5 4 - yl)indol - 3 - ylacetic acid, 1 - (7- 
chloroquinazolin - 4 - yl) - 2 - methylindol- 
3 - ylacetic acid, 5 - methoxy - 2 - methyl- 
1 - (2 - methylquinazolin - 4 - yl)indol - 3- 
ylacetic acid, and 5 - methoxy - 2 - methyl- 
10 1 - (2 - methylthioquinazolin - 4 - yl)indol- 
3 - ylacetic acid, and pharmaceutically- 
acceptable salts thereof. 

In the process of this invention the inter- 
mediate of the formula III may be isolated 

15 and purified prior to the ring-closure stage. 
Alternatively, this isolation and purification 
may be omitted, or at the end of said first 
stage the reaction mixture may be partially 
purified, prior to the ring-closure stage. 

20 The first stage of the process is convenient- 
ly carried out in a dry, inert organic R.A. 
solvent of boiling point 50 to 200° C, for 
example 1,2-dimethoxyethane, diethyieneglycol 
dimethyl ether, dioxan, diphenyl ether, tetra- 

25 hydrofuran or 1,2-dichloroethane, or a mixture 
of any of these solvents. The first stage is 
conveniently carried out at 0 to 50° C, and 
more particularly at 15 to 25° C. A catalytic 
amount of a saturated solution of hydrogen 

30 chloride in a C^-alkanol, for example iso- 
propanol, may optionally be added to the re- 
action mixture. 

The second or ring-closure stage is con- 
veniently carried out in an organic solvent, 

35 for example an aromatic hydrocarbon solvent, 
for example toluene or xylene, or a di-Q.^- 
alkyl-formamide, for example dimethylform- 
amide, or formic, acetic, propionic or lae- 
vulinic acid, or a mixture of any of these sol- 

40 vents. The ring-closure is carried out by heat- 
ing the reaction mixture at 40 to 160° C, 
for example reflux temperature, conveniently 
under acidic conditions. Suitable acidic con- 
ditions are provided by the presence in the re- 

45 action mixture of a Lewis acid, for example 
anhydrous zinc chloride or boron trifluoride 
etherate, or sulphuric, perchloric, laevulinic 
of formic acid, or polyphosphoric acid or a 
Q-s-alkyl ester thereof, for example the ethyl 

50 ester thereof, or a hydrogen halide, for ex- 
ample hydrogen chloride. When the inter- 
mediate of the formula III is not isolated 
prior to the ring-closure stage, the hydrogen 
halide of the formula HY, wherein Y has the 

55 meaning stated above, which is generated in 
the first stage of the reaction in the case 
where Y stands for a chlorine, bromine or 
iodine atom, can provide the said acidic con- 
ditions. 

60 The starting materials of the formula II 
may be obtained by reacting a phe^lhydra- 
zine of the formula: — 



3£ 



wherein R 4 has the meaning stated above, 
with a compound of the formula: — ^5 

CH 3 COCH 2 CR 2 R 3 C0 2 H 



wherein R 2 and R 3 have the meanings stated 
above, at —5° C. to room temperature, op- 
tionally in toluene. A catalytic amount of an 
acid, for example acetic, sulphuric, hydro- 70 
chloric or perchloric acid, may optionally also 
be present. 

The anti-inflammatory activity of the com- 
pounds which are obtained according to the 
process of this invention has been demonstrat- 75 
ed in two well known tests involving adjuvant 
induced arthritis and carrageenin induced 
oedema in the rat; their analgesic activity has 
been demonstrated in the so-called mouse 
squirm test (using acetic acid) and in an- go 
other test involving established arthritis in 
rats; and their antipyretic activity has been 
demonstrated in a standard antipyretic test in 
rats. The activity in these tests depends upon 
the chemical structure of the particular com- 85 
pound being tested, but generally speaking the 
compounds show activity at a dose in the 
region 0.5 to lOOmg./kg. No toxic effects or 
undesirable side effects have been observed in 
the rat or mouse with the compounds at doses 90 
at which they show activity in the above-men- 
tioned tests. 

When a compound obtained according to 
the process of this invention is used as an 
anti-inflammatory, analgesic or antipyretic 95 
agent in the treatment of warm-blooded mam- 
mals, for example man, for example for the 
treatment of rheumatoid arthritis, it is recom- 
mended that it be administered orallv at a 
total daily dose of 25 to lOOOmg. per 70kg. 100 
bodyweight, for example as an aqueous or 
non-aqueous solution or suspension or as a 
dosage unit form, for example a tablet or 
capsule comprising 5 to 250mg. of the said 
compound. Alternatively, the compound may 105 
be dosed rectally as a suppository at a total 
daily dose of 25 to lOOOmg. per 70kg. body- 
weight, or it may be administered topically 
as necessary. 

The invention is illustrated by the follow- 110 
ing Examples: — 

Example 1. 
Laevulinic acid />-methoxyphenylhydrazone 
(1.2g.) was added to a solution of 4,7-di- 
chloroquinazoline (lg.) in dry 1,2-dimethoxy- 115 
ethane (20ml.). Two drops of a saturated 
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3 



solution of hydrogen chloride in isopropanol 
were added. The mixture was kept at room 
temperature for 18 hours, and the 1,2-di- 
methoxyethane was then decanted, leaving a 

5 dark oily solid. Ethyl acetate (50ml.) was 
added to this, and the mixture was stirred at 
room temperature for 30 minutes. The mix- 
ture was filtered, and the solid residue washed 
with ethyl acetate (5ml.) and then dried in 

10 air at room temperature. There was thus ob- 
tained laevulinic acid Af'-(7-chloroqumazoiin- 
4 - yl) - N' - p - methoxyphenylhydrazone 
hydrochloride, m.p. 149—151.5° C. 

A mixture of the above hydrazone hydro- 

15 chloride (0.8g.) and anhydrous zinc chloride 
(fused prior to the reaction; 0.2g.) in toluene 
(80ml.) was stirred and heated under reflux 
for 9 hours. The toluene was evaporated in 
vacuo and the residue was dissolved in a mix- 

20 ture of ammonium hydroxide (d=0.86; 5ml.) 
and water (50ml.). The mixture was filtered, 
and the filtrate cooled to 0°C. The cooled so- 
lution was stirred and glacial acetic acid was 
added dropwise until the resulting mixture 

25 was pH 4. The mixture was filtered, and the 
solid residue washed with distilled water and 
dried in air at room temperature. There was 
thus obtained a hydrate of l-(7-chloroquin- 
azolin - 4) - yl) - 5 - methoxy - 2 - methyl- 

30 indol-4-ylacetic acid, m.p. 110—112° C. 

The hydrazone used as starting material 
was obtained as follows: — 

A solution of laevulimc acid (6.25g.) in 
toluene (25ml.) was added dropwise over 5 

35 minutes to a stirred suspension of p-methoxy- 
phenylhydrazine (8.5g.) in toluene (100ml.) 
which was kept at —5° C. under a nitrogen 
atmosphere. When the addition was completed 
the reaction mixture was allowed to warm up 

40 slowly to room temperature, and it was then 
stirred at room temperature for 18 hours. The 
resulting mixture was filtered, and the solid 
residue was washed with toluene and dried 
in vacuo at room temperature. There was 

45 thus obtained laevulinic acid p-methoxyphenyl- 
hydrazone, m.p. 109 — 114° C. (decomposi- 
tion). 

Example 2. 
The reactions described in Example 1 were 
50 repeated except that the p-methoxyphenylhy- 
drazine was replaced by an equivalent amount 
of £-tolylhydrazine. There was thus obtained 
1 - (7 - chloroquinazolin - 4 - yl) - 2,5 - di- 
methylindol-3-ylacetic acid, m.p. 102 — 
55 105° C. 

Example 3. 
The appropriate reactions described in Ex- 
ample 1 were repeated, but using laevulinic 
acid phenylhydrazone and 4-chloro-2-methyl- 
60 quinazoline as starting materials, and there 
was thus obtained 2 - methyl - 1 - (2- 
methylquinazolin-4-yl)-indol-3-ylacetic acid as 



an amorphous hemi-hydrate, m.p. 95 

100° C. (decomposition), [NMR: 
2— CH 3 (indole ring) at 7.7r; 2— CH 3 (quin- 65 
azoline ring) at 8.1r]. The intermediate lae- 
vulinic acid N r - (2-methylquinazolin-4-yl)- 
AT-phenylhydrazone hydrochloride had m.p. 
95 to 102° C. (decomposition). 

Example 4. 70 
A solution of 4,7-dichloroquinazoline 
(4.0g.) in 1,2-dichloroethane [50ml.: dried 
over sodium alumino-silicate (molecular sieve 
4A; obtainable from BDH Chemicals Ltd., 
Poole, Dorset, England)] was added to a 75 
solution of laevulinic acid ^-methoxyphenyl- 
hydrazone (4.5g.) in 1,2-dimethoxyethane 
(30ml.; dried over sodium alumino-silicate, 
see above). The mixture was stirred at room 
temperature for 16 hours and then evaporated 80 
in vacuo. The residue was dissolved in formic 
acid (100ml.) and the solution heated under 
reflux for 6 hours. Concentration in vacuo 
gave a red syrup, to which was added water 
(100ml.) and ethyl acetate (100ml.). The 85 
aqueous phase was separated and further ex- 
tracted with ethyl acetate (2 x 50ml.). The 
combined organic extracts were back-extracted 
with 2N-ammonium hydroxide (4 x 100ml.). 
The combined aqueous extracts were acidified 90 
by the addition of concentrated hydrochloric 
acid to give a pH of 3 to 4, and the oily solid 
which separated was extracted with ethyl ace- 
tate (3x50mL). The combined organic ex- 
tracts were washed with water (40ml.), dried 95 
(MgS0 4 ) and evaporated. The stiff syrup 
thereby obtained crystallised on the addition 
of methanol (4ml.) to give 5-methoxy-2- 
methyl - 1 - (7 - chloroquinazolin - 4 - yl)in- 
dol-3-ylacetic acid, m.p. 202 — 204° C. 100 

In a similar manner, starting with laevulinic 
acid phenylhydrazone and 4-chioro-2-methyi- 
quinazoline, there was obtained 2-methyl-l- 
(2 - methylquinzolin - 4 - yl)indol - 3 - 
yiacetic acid as an anhydrous syrup [NMR:, 105 
2— CH 3 (indole ring) at 7.6r; 2 — CH 3 (quin- 
azoline ring) at 8.1r]. 

Example 5. 
To a solution of 4-chloroquinazoline 
(16.4g.) in dry 1,2-dimethoxyethane (150ml.; \\Q 
dried over sodium aluminosilicate, molecular 
sieve type 4A; see Example 4) at ca. 50° C. * 
was added a solution of laevulinic acid phenyl- 
hydrazone (20.6g.) in dry 1,2-dimethoxy- 
ethane (50ml., dried as above). The resulting 1 15 
clear solution was left overnight at 25° C. in 
a sealed vessel. The solvent was separated 
from the semi-solid precipitate which deposit- 
ed by decantation, and the precipitate was tri- 
turated with dry 1,2-dimethoxyethane (50ml.; 120 
dried as above). Filtration of the mixture 
gave laevulinic acid N'- (quinazolin-4-yl )-N'- 
phenylhydrazone hydrochloride as a yellow- 
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brown solid which was used without further 
purification. 

The above hydrazone hydrochloride 
(27.0g.) was mixed with laevulinic acid 
(70g.) and heated at 95—98° C. for 16 hours. 
The reaction mixture was added to water 
{ca. 1 1.) and the resulting mixture was 
stirred at 25° C. for 3 hours. Filtration gave 
a yellow solid which was crystallised from 
methanol to give 2-memyl-l-(quiriazolin-4- 



yl)indol-3 -ylacetic acid as a yellow solid, m.r>. 
234— 236° C. * 
In a similar manner, starting with the ap- 
propriate starting materials, the following 
compounds were obtained: — 



2l 



15 



20 



25 



30 



35 



40 



45 



R 1 


R 5 


m.p. (°C.) 


7-chloroquinazolin-4-yl 


H 


202-205 


2-methylquinazolin-4-yl 


CH 3 0** 


190-192* 


2-methylthioquinazolin-4-yl 


CH3O** 


175-178 


7-chloroquinazolin-4-yl 


CH 3 0** 


202-204 


7-chloroquinazolin-4-yl 


CH 3 


115-118 



- recrysiamsea irora ethyl acetate 
** heating period for ring closure step was 2-6 hours. 



Example 6. 
The first stage described in Example 5 
was repeated except that the starting ma- 
terials were 4-chloro-2-me±ylquinazoline and 
laevulinic acid p-methoxyphenylhydrazone. A 
mixture of the laevulinic acid A r '-(2-methyl- 
quinazolin - 4 - yl) - N' - p - methoxyphenyl- 
hydrazone hydrochloride so obtained (!1.5g.) 
in iV^-dimethylformamide (100ml.; dried 
over molecular sieve Type 4A, see Example 4) 
was heated under reflux for 5 minutes. The 
mixture was rapidly cooled to 40 — 50° C. and 
then evaporated in vacuo. Remaining traces 
of solvent were removed by azeotropic distil- 
lation with 1,1,2,2 - tetrachloroethylene 
(3 x 50ml.). The residual yellow solid was 
stirred with water (250ml.) and the residue 
separated, dried in air, and recrystallised from 
ethyl acetate to give 5-methoxy-2-methyl-l- 
(2-methylquinazolin-4-yl)indol-3-ylacetic acid 
as a yellow crystalline solid, m.p. 190—192° C. 
(after vacuum drying). 

In a similar manner, starting with 4,7-di- 
chloroquinazoline and laevulinic acid p- 
methoxyphenylhydrazone, there was obtained 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic acid 
as a yellow solid, m.p. 203—206° C. (after 
recrystallisation from methanol). 

Example 7. 
The first stage described in Example 5 was 
repeated except that the starting materials 



were 4,7-dichloroquinazoline and laevulinic 
acid p-methoxyphenylhydrazone. 

Laevulinic acid (1600g.) was heated tc 
90 — 95° C. and to it was added laevulinic 
acid N' - (7 - chloroquinazolin - 4 - yl)- 
N' - p - methoxyphenylhydrazone hydro- 
chloride (800g.) during 10 minutes, this hy- 
drazone having been obtained as described 
immediately above. The dark solution was 
heated at 95—110° C. for 4 hours, and then 
poured into a stirred mixture of water (1.8 1.) 
and chloroform (1.8 1). The phases were 
separated and the aquetfus phase extracted 
with chloroform (1.2 L). The combined 
chloroform extracts were then shaken with a 
mixture of ammonia solution (d=0.86, 
ca 1 1.) and water (8.0 L). The phases were 
separated and the chloroform phase re-ex- 
tracted with similar strength ammonia solu- 
tion (2 L). The combined aqueous phases 
were washed with n-butyl acetate (3x2 1.). 
The organic washings were discarded, and to 
the aqueous phase was added a filtered solu- 
tion of calcium chloride (640g.) in water 
(3.2 1.) during 90 minutes, to give the cal- 
cium salt of l-(7-chloroquinazolin-4-yl)-5- 
methoxy-2-methylindol-3-ylacetic acid, as a 
fine yellow precipitate. This was collected by 
filtration and stirred in water (8.0 1.) con- 
taining formic acid (0.8 1.) for 18 hours. The 
mixture was separated by filtration to give 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic acid 
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10 



15 



20 



30 



as the yellow hydrate, m.p. 110—112° G. 
Crystalline material of m.p. 203 — 205° C. 
was obtained by recrystallising the solid (dried 
at 40° C.) from ethyl acetate, methanol or 
toluene. 

WHAT WE CLAIM IS:— 
1. A process for the manufacture of com- 
pounds of the formula: — 



wherein R 1 stands for a quinazolin-4-yl radi- 
cal which may optionally bear a Q_ 5 -alkyl, 
Q-s-alkylthio or halogen substituent, and R 2 
and R 3 , which may be the same or different, 
stand for hydrogen or a methyl radical, and R 4 
stands for hydrogen or a C!_ 5 -alkoxy or 
Ci-s-alkyl radical, and pharmaceutically- 
acceptable salts thereof, which comprises re- 
acting a compound of the formula: — 

'^/^ N H . N=C - CH X C R a R 3 CO^H H 

wherein R 2 , R 3 and R 4 have the meanings 
stated above, with a compound of the formula 
R*Y, wherein R 1 has the meaning stated above 
and Y stands for a leaving group, so as to 
give a compound of the formula: — 



25 *~€h , ' 



1 



wherein R 1 , R 2 , R 3 and R 4 have the meanings 
stated above, or a salt thereof, and then ring- 
closing the said compound of the formula III, 
or a salt thereof, so as to give the appropriate 
carboxylic acid of the formula I, which, if 
desired, is converted into a pharmaceutically- 
acceptable salt by known means. 



2. A process as claimed in claim 1 in which 
Y stands for a chlorine, bromine or iodine 
atom. 25 

3. A process as claimed in claim 1 or 2 in 
which the first stage is carried out in a dry, 
inert organic solvent of boiling point 50 to 
200° C, at 0 to 50° C, and the second stage 

is carried out in an aromatic hydrocarbon sol- 40 
vent, or a di-C 1 _ 4 -alkyl-formamide, or formic, 
acetic, propionic or laevulinic acid, or a mix- 
ture of any of these solvents, at 40 to 160° C. 
under acidic conditions. 

4. A process as claimed in claim 1, 2 or 3 45 
in which the first stage is carried out in 1,2- 
dimethoxyethane, diethyleneglycol dimethyl 
ether, dioxan, diphenyl ether, tetrahydrofuran 

or 1,2-dichloroethane, or a mixture of any of 
these solvents, at 15 to 25° C, and the second 50 
stage is carried out in toluene, xylene or di- 
methylformamide, or formic, acetic, propionic 
or laevulinic acid, or a mixture of any of 
these solvents, at 40 to 160° C under acidic 
conditions. 55 

5. A process as claimed in claim 3 or 4 in 
which the acidic conditions are provided by 
the presence in the reaction mixture of a 
Lewis acid, or sulphuric, perchloric, laevulinic 

or formic acid, or polyphosphoric acid or a 60 
Ci_ 5 -alkyl ester thereof, or a hydrogen halide. 

6. A process as claimed in any one of claims 
1 to 5 for the manufacture of l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2- 
methylindol-3-ylacetic acid or 5-methoxy-2- 65 
methyl - 1 - (2 - metibylthioquinazolin - 4- 
yl)indol-3-ylacetic acid, or a pharmaceutically- 
acceptable salt thereof. 

7. A compound of the formula I, wherein 

R 1 , R 2 , R 3 and R 4 have the meanings stated 70 
in claim 1, or a pharmaceutically-acceptable 
salt thereof, whenever obtained by a process 
as claimed in any one of claims 1 to 6. 

8. A process as claimed in claim 2, sub- 
stantially as described in any one of Examples 75 
1 to 4. 

9. A process as claimed in claim 1, sub- 
stantially as described in Example 5, 6 or 7. 

R. ALLERTON, 
Agent for the Applicants. 
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